1. Introduction. The aims of this work were (1) to establish a canonical theory of the nonparametric multiple integral problems with variable boundaries which is simpler than the Carathéodory theory [l] and contains fewer variables;
(2) to choose the canonical variables so that by specializing to simple integrals the theory reduces to the equations which are known from Carathéodory's textbook [2] , and (3) to suppose from the beginning that the problem is of the Lagrange type, i.e. that there is a set of differential equations which the extremals must satisfy.
The results obtained are stated in the following sections.
2. The problem. Our problem is to minimize the integral
taking into account the side conditions
So, we number (1) by greek indexes the independent variables, (2) by latin indexes the dependent variables, and (3) by greek indexes with accents the side conditions.
To speak more exactly, (2.1), (2.2) is a family of variational problems with the parameters IV. Suppose that originally the side conditions (2.3) G,^«, *%**«) =0 are given. Then, it turns out to be advantageous to replace them from the beginning by the family of side conditions (2.2) thus introducing the parameters T p > which later on are essential in the theory. Throughout, we suppose that
Original variables as x ia have superscripts, canonical variables as y ai have subscripts. Derivatives are denoted inversely, e.g.
The derivative of a determinant with respect to one of its elements is denoted by using subscripts; for example, n*\ dla p ,l . . For simplification, all functions are supposed to be analytic.
3. The fundamental equations. As we have introduced the parameter r p > in the side conditions (2.3), these parameters must also appear in the equations of the m families of geodesicaliy equimembranal surfaces. Therefore, we replace Carathéodory's equations 5 p (/ a , x { ) = const by
In a geodesic field, the fundamental equations are shown to be 02)
In order to determine the Lagrangian multipliers /A X ', the side conditions (2.2) must be adjoined.
When the partial derivatives S a ,\ and S a ,i are looked upon as free variables we put Then, the equations (3.2) and (2.2) which characterize a geodesic field can be written In order to fix relations between these two sets of quantities, we prescribe the equations 7. The Legendre condition in the canonical variables. In order to abbreviate the notation, we contract the linear form must have positive characteristic numbers except for p of them which are zero in consequence of the differential equations (2.2). The coefficient X in (7.6) is given by (6.5). We also established a canonical theory of the parametric Lagrangian multiple integral problems with variable boundaries. So far as it is possible it resembles the above nonparametric theory. Both theories, however, are independent from each other and show some essentially different features.
Introduction of the canonical variables. We contrast the original variables

